The effect of chromosome 17 polysomy on HER-2/neu status in breast cancer.
To investigate the effect of polysomy 17 on HER-2 status as evaluated by immunohistochemistry (IHC), dual-colour fluorescence in situ hybridisation (FISH) and chromogenic in situ hybridisation (CISH). Dual-probe FISH and single-probe CISH were performed to detect HER-2 gene amplification, and IHC to detect HER-2 expression, on 309 invasive breast cancers. Polysomy 17 was detected in 32.0% of the total number of breast cancers; it was detected in 12.3% of the IHC 0 or 1+ cases, 42.8% of the IHC 2+ cases and 66.0% of the IHC 3+ cases (p<0.001). In addition, there was a substantially higher rate of polysomy 17 in the IHC 2+ or 3+/FISH-negative cases than in the IHC 0 or 1+ cases (40.8% vs 12.3%; p<0.001). The FISH and CISH results were concordant in 299 cases (96.8%). Of the 10 discordant cases, FISH suggested amplification in five with disomy 17 and one with monosomy 17, whereas CISH pointed to borderline copy numbers in each of these six cases. The remaining four cases had high polysomy 17; CISH, but not FISH, indicated amplification. Results suggest that an increase of HER-2 gene copy number secondary to polysomy 17 leads to HER-2 overexpression in some IHC 2+/3+ breast cancers, without gene amplification. The high level of concordance between FISH and CISH suggests that CISH is a valid alternative to FISH for assessing HER-2 gene amplification. However, cases in which CISH indicates the presence of borderline copy numbers or low levels of amplification may need FISH to rule out polysomy 17 and to determine HER-2 gene amplification status accurately.